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(54) rUflPOMEXAHMHECKAH AOPHUPYK)- 
IUA5? TO/IOBKA fl/IR PACQJMPEHUR TOO)- 
PUPOBAHHOrO n/lACTb!PR B OBCAflHOPl 
KO/IOHHE . 

(57) THApoMexdHMHecicdfl AOpHwpyiomafl ro/io- 
Bxa a/i* pacujupeHMfl ro<t>pwpoDaHHoro nna- 
ctwpr b o6caAnofl iconoMHe. AopHHpyiomafl 
roflOBKa coa«P*mt KOHyc-nyaHCOH c npoAO/ib- 
hjjmm npo4)M/ibMWMM KaHaBtcaMH. KOpnyc c ca- 
Moyn/iOTMRioiue^Cfl Tpy6MaTO& AHa^parMotfi. 
CTyncHHaTWMn b nonepemiOM cchchmm oxna- 
mh w pa3MeiueKHWMii b hmx buabh^h wmh cex- 
ropaMH, dyne HMaTMMM e nonepeMHOM 
ceweMMM. 4 m. 



l4ao6peTeHiie othocmtc* k ycTpofiCToeM 

fl/lfl P€M0HT3O6C3AHWX KO/IOHH He4>TflHUX, r3~ 
308WK M ApyrHX CKBaXWM C ue/lbK) BOCdaHOO- 

neHMA repMeTHMHOCTM m ynpoMMeHMa ctchkh 
^onoMHW nyreM ycTaHoexH CTa/ibHoro nnacTW- 
pa h co3AdHM» HanpnxeHHOft cmc'tcm w o6caA- 
M3R TpyGa nnacTbipb. 

Ue/lb M306p€TCHMfl ""yBC/IMMCMMC 3$4W 
TMBHOCTM pdGOTfal rO/lOBKM 33 C^eT yBe/lHMeHWfl 

paAwaiibHoro ycnnwR H8 cerropa m yee/iwHe- 
hmo cpOKd c/iyx<6bi. 

Ha 4>wr; 1 npeACTaeneHa AopHupywtuaa 
roflOBica, npoAO/itHuft paapea, b rpaHcnopT- 
hom nonoxeHHM; na 4>mi\ 2 - AopHMpyKHuaa 
ronoetca, o6u;mh bha. b paGweM nonoxeHHw; 
Ha 4>nr. 3 - to xce. nonepe^Huw pa3pe3 npii 
pacujupeMMM ceKTopos a Tpy6e c MMHMMa/ib- 
hoA toauimhoA ct mkh: Ha 4>nr. 4 - t *e. 
nonepe<<Hufl pa3pea npw npnx3rnw nnacTupa 

8 Tpy6C C M8KCHMaJlbHOA TO/1WMHOM CTCHKM. 

fMApoMexaHUMecrap a pHHpyiomafl ro/io- 

BPC3 COCTOMT H3 KOpnyCa 1 C OXHaMH, Bbino/i- 



HCHHOrO B BHA6 ynopHUX ^/IBHt^eB 2 H IJMflMH- 

Apa-K/ieTicn 3, saxpenneHHOw Me*Ay <t>ft3MMa- 
mm. 0kh3 icopnyca eunoviHeMbi CTyneH43TUMw 
a nonepeMHOM ceseHMM. Ha nycTOTenow 
CTBO/ibHOH sacTM icopnyca ra^KOM 4 33TflHyru: 
KOHyc-nyaHCdH 5. ynopnue 4>naHubi 2 m «n- 
nwHAP-xiieTxa 3. UwiwHAP-wieTica 3 4>MKCMpy* 

OTCfl TaKMM 06pa30M ( HTO n/IOCHOCTM 
CMMMeTpwn oxoh xopnyca M yCT3 HOB/1 eHHblX B 
HHxcTyneimaTux o nonepeMHOM HanpaeneMHn 

CGKTOpOB 6 COBMemeHbl C n/IOCKOCTRMM CMM- 

MerpHH npoAonbHbix npo4>nnbHwx xaHasox 
KOHyca-nyaHCOHa 5. Ha CTBonbHOft sacm xop- 
nyca noA i^M/tMHApOM-xneTKOft 3 h ceKTopaMn 
G pa3MeiueHa caMoynnoTHinoiuaficp Tpy6sa- 
Tan Aua4>parMa 7, aaanMOAe^CTfiyioi^aA p 
6onbujHMH CTyneHAMH cexTOpoa 6. 

Yctp mctbo pa6oraeT cneAy»ou4MM o6pa- 
30M ( $nr. 2). 

flpn cnycxe b o6caAnyK> KO/)OMHy 8 hmx- 
hhA k mom ro<t>pMpoBaHHor n/iacTupn 9 pac~ 
nonoxeH na KOHyce-nyaHcone 5. npHMeM 
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BorHyTwe/iyMMnn3CTwpflBBeAeHWMynMp3K)T- 
b npoflOAbHue npo(t>MnbMwe KaHaaxM xoHy- 
nyaHcoHa. n/iacTupb naAeT na tuTanrM 10 

* ero oepxMKM kohch 4>MKCwpyeTC» topuom 

CMAOBUX UM/IUHAPOB A0pM3 MAM rMApOMeX3" 
HMHCCKOrO RKOP«. 

ripn C03A3HMH p36oMero AaoneHMn ao- 
pHMpyiotuan ronooxa bxoamt b n/iacTbipb. pac- 
uwpRfl ero ao nnoTHoro KOMTaxTa c o6cbahom 
rpyGoH. floA AaeneMneM caMoynnoTHBiomwe- 
cfl tcoHuu umamhapmmccicom AMaiJjparMbi 7 
n/iOTMO npwxMMaiOTcn k ctchkbm rnyxoro yr- 
/iy6neMM« A. co3Aaaafl repMBTMMHOCTb b pa6o- 
sen KaMepo npaxTMMecicM 6c3 paAMaAbHoro 
pacuiMpeMMB. 

UeMTpanbHaa nam* Ana^parMw 7, pac» 
ujMp«ncw B03AeacTayeT hb BbiAOMKHMe cex- , 
Topw 6, npMJKHMBB mx k MeAOXMMaM riAacTbipa 

ClpM 3tom ocTahbnaft nacTb pacumpwio- 
meflcn Awa<()parMw ynnpaeTCH e MenoABM*- 
HytO BMyTpeH H K)K) • noaepxHOCTb 
UnnMMApa-KneTKvt. . 

Pa6oHne <t>yMKUMM nepeHeceHw Ha 6onee. 
npoMMy»o M AonrbfleHHyK) uHAMHAPMNeCKyjo 
MacTb Awa^parMu. 

. UwiMHAPM^ecKafl Awa*parMa, paciuiipji- 
«cb. ynnpaeTca MacrbK) ceoeA DHeumeM no- 
»pxH0CTw b uMnMHAP-wierky. B pe3ynbraTe 
na A«3<t>parMe bo3HMK3K>t npaMoyro/ibHue 
BbJCTynw mam ena/uiHU (b sbbmcmmoctm ot*ctb- 

neHM BblABV^eHMJl CeKTOpOB). COOTBeTCTByW- 

u|Me % onopHO^ noaepxHOCTM ocMoeaHHH 
icaKAoro cextopa. BeAMMHtia ouabmkchmb 
cerropa Kone6neTCB b 3aBwcnM0CTM ottoaium- 

Hbl CTeHXM 06C3AHO« Tpy6bl. H3AM4MB MAM OT- 

cyTCTBMR nnacTWpn. 

Ha 4>wr, 3 m 4 noxasaMW npeAGAbHbie c/iy- 
nan BWABMxeHMn ceiuropOB noA H3rpy3KO(\: 
npM pacuJMpeMviw b Tpy6e c mmh wwaJibHOfl toa- 
iummom ctchkm (4>mi*. 3) m b Tpy6e C M3KCMMaAbT 
HOM TOAlUWHOfl CTeMKM C flAaCTblpBM {<J>MI\ 4). 

ycrynw. KOTopue npvi stom oG/ieraeT am3<|>- 
parMa no nepMMefpy onopHoA noaepxHOCTM 
0CH0B3HHR cexropa. He npeabiiuaiOT 3-3.5 mm. 
ripw cr/t3)KeHHbix rpoMicax m MMHMMaAbHbix 
aaaopax a oxne Me»<Ay cexTopoM m xopnycoM 
. MCK/iKwaeTCR npHMHHa 6ucTporo pa3pyujeHHR 



pe3MHbi Awa^parMbi: 3aTexaHwe m nocAeAy*>" 
mee 3ameMAeHMe. flaxe o cnysae nopuaa ah- 
a4)parMu H3 yciyne (nocne Atmienbyioto 
3KcnnyaTauHw) e roAoaxe yA3«TCA nerxo boc- 
5 cTBHOBWTb HeoBxoAKMoe Aao/ieHMe h 3asep- 
ujMTb ycT8HOB*y n/i8CTbipH 6ea aeapHw m 
ocno)KHeHH«. Hp* nopwee Awa*parMw yreMxa 

>KMAK0CT*1 D03M0*H3 TO/lbKO Mepe3 3330PU B 

okh6 MexAy cecropoM m KopnycoM. Tlpw xoao* 
10 eofl nocaA»ce cexropa b okhc cyMMapHan nng- 
maAb 3a3opoo He npeBuuuaeT 2(H0 mm . 

yHHTblBSn 50HbUJOH K03tM>MUHeHT COnpOTHB" 

neHMB ysroro lueneBMAMoro aa3opa m nepe- 

KpUTHB OCHOBHOH OTO S3CTM peSMHOR 

15 AMa4>parMu f HCo6xoAMMoe A3B/ieHwe Moxcet 
. 6«Tb nerico soccTBHOBneHO He3H3MWTe/ibHWM 

nOBblLUeHH6M npOM3BOAMTenbHOCTM H8COCHO- 

roarperaia. 

CyMMapnoe paAMa/ibHoe ycM/iwe, pa3BH- 
20 BaeMoe ronoBKoft. nepeAaeTCR hb Ma 12. a na 
6 BUAWKHbix cexTopoB. CneAOBaTeAbHO. npw 
ajoM *e pa60M6M A3B/teHMH ycwnwe paAHanb- 
Horo B03AeHCTBM« cexTopa Ha HeAOKHM ro<t>- 
pu BoapacTaeT o Aoa pasa. mto rapannipyeT 
25 no/iHoenpvonaTMen/iacTbipn.. 

<t> O p M y A a M306pBTGHHII 

TuAPOMexaHMMeckafl AopMMpyiotMa» rono- 
30 Bxa A«fl pacuiwpeHHfl ro^pwpoeaHHoro nna- 

CTWPS. B 05C3AH0ft KOAOHHB, BKAWMaWlUaH 

KOHyc-hyaHCOH c npoAonbMWMM npo4>HAbHbt- 
mm K3H8BK8MM, xopnyc c paaMeiqeHMMMM B 
neM caMoynnoTH»ioiueflCfl TpyGMaroM Awa^ 
1 35 parMOfl u bwabmxchwmm ceirropaMM, cryncMMO- 

TW MM B <e4eHMM. yCTB HOB A OH HW MM C 
BOSMONCHOCTblO B33MM0AertCTBMfl 60AbUJe« 

cryneHbio c Awa<t>parMo^. oTAHsaioiuaRCn 

' T6M, MTO, C UeAbK) yBeAMMeHMfl 3<|)<>eiCTMBHOCTM 

40 pa6oTw roAOBKM 3a cweT yaeAMveHMR paAMBAb- 
Horo ycMAM» Ma ceiaopa m yeenMseHMH cpoxa 

CAy«6b!, BbiABMXHbie ceXTOpa BUnOAHOHbl 

• CTyncMMBTbiMw b nonepeMHW ceMeHMM. a icop- 
nyc mmbbt CTyneHsarwe b nonepesHOM cese- 

45 HMM 0KH3 nOA BbiABMXHbie CCKTOpa. UpMMeM 
HAOCKOCTM CMMMCTpMM OKOH KOpnyCB M npO* 

AOAbHbix npo<t»MAbHUx icaHaBOK KOHyca-nyaH- 
coHa coBMemeHu. 
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Enhanced efficiency of Uw bead tor expanding the corrugated patch 
to due to the Increased thrust on the sector*, and iti loader service 
Ufa. The extendahl* sectors sre of stepped dealgn matched by the 
«top« cf the bouting. The tymineUy planes of the portJ In the bourtnr, 
and of the longitudinal profiled grooves cl the cone-punch ere 
aliened. 

The hydromechanics! head to lowered tn the caeing tfrlng (8) 
so that the tower end of the corrugated patch (9) U on the cone-punch 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. Hie patch Is held on the rod (10) and 
its upper end Is then fixed by the actuating cylinders of the mandrel. 
pr«Mu« force* the cylindrical diaphragm (T) to bear on the 
*1 of the blind recess ensuring benneUdty of the working space. 
USB /ADVANTAGE - Repair of earning strings of oil. goa and 
ucher boreholes by installing a steel patch. Enhanced effectiveness 
of the head is due to Increased radial stress on the sectors, 
BulJfi/T.TJt (4pp Dwg.No.iy4) ' 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem* 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 1 0 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 



1745873 



4 

of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Fig. 1 



Fig. 2 
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Fig. 3 

[see Russian original for figure] 
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